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(54) THIN FILM TRANSISTOR SUBSTRATE AND METHOD OF FABRICATING THE SAME 

(57) Abstract: 

PURPOSE: A thin film transistor substrate and a method of 
fabricating the substrate are provided in which a color filter is 
directly formed on the thin film transistor substrate to improve 
aperture rate and the color filter is formed using electro- 
deposition to reduce the number of masks used for fabricating 
the thin film transistor. CONSTITUTION: A thin film transistor 
substrate includes an insulating substrate, a plurality of gate f|||||| 

lines(21) formed on the insulating substrate, and a plurality of l^lli^M^^^ 

O;^ ^ 



data iines(61) intersecting the gate lines to define a plurality of 
pixel regions. The substrate further has a plurality of thin film 
transistors formed at the pixel regions and electrically 

connected to the data lines, a passivation film formed on the substrate, exposing the drain electrode of each thin film 
transistor, and polarizing plates(91 ,92,93) for electro-deposition placed in the pixel regions, exposing the drain 
electrode. The substrate also has a light-shieiding layer(100) having an opening exposing the inner regions of the 
polarizing plates and a contact hole exposing the drain electrode, the first to third color filtered 21 ,122,123) formed 
on the exposed region of the polarizing plate, and a plurality of pixel electrodes each of which is formed at each pixel 
region. 
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(72) 4<84 
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(74) tB2l°J -^w^ 
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(54) 44 H$4iB] 7l# £ n *J2: 413 



Ii-4 



4 41! 4 ^ £4 #*14 44 E^AliB] ^ n 4lH 44 ^ tj-^flS] ^We^o] 

5tU, 7flo|B4 44°ll 2*}*H t^fli^ 44i4 ^^-g; ^S^Rr 447flii] c-)lo|Bl^t»l ^ c>| o}jl, 
€ 7flolS^3)- tflolEl^tfll X)7}2\±g. 41£M f^£]4 447flS] 44 EgAliEl7> 5>U, 4 

4 2=4*1^3 44^ H2j|?l 44£ iif^lfe SU, $HH 435M ^1 

o§^e>] tfl^-ofl ^*144 444 2n#Al7lfe ^-g- ^o] tgJgsq^ ^jr, %±*i 44°lH ^ 

S\ tfl4 <3^4 i#4£: 7^44 Icfc^ 2=SJ*1 444 IcfcA^lfc 5*^ 444°1 SJJI, 

4 44 44^1 ^44 447fls} *fl i tfl*l 3 *§ 44 4^)7} sU. t44 =Bfl<?1 44 44 6 H 

<34£M 4^4 44*11 447fl3] ^^i^-ol ^A^£) E S. ^JS)^, ^-4^ Ell- 44 Hiffl*]2iB] 7l4°ll H>£ ^ 

^471 <4]44 7fl^# 44*14 <r *U. #41H1 3*H 44 €31- *g^47l iS-i 4-8-3 4^^ ^» # 
U * ^4^4 4*44 * «4. 
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5L<<£2\ 444 

El^^ 4^ 4*HH n}«. 44 e^xI^e] 714^1 «l)^2.o]j Li 

2. 2fe 5. H £Al4 44 S^*!^ 7144 444 n - K ' 4 44 EA]4 44EolJZ., 

£ 34 E HI E^l* 44 S^l^E] 7144 444 ffl-H'-i: 44 EA14 44E°1jI, 

E 4afe 4 4^3 4*HH 44 *i|2:S]fe ^ 4*1) 43H43 44 S^iE) 7143 afl^lE^ai, 

£ 4b4 e. 4 c fe £ 43°)! Ea14 7]44 44 IVb- IVb'4 IVc- IVc'44 44 44 Ea}4 44E°14 

s. Safe «■ 4^£| -a aH oil 44 ¥ 4*11 £?H43 44 s^*]^ 7143 splE^a, 

£ 5b4 E 5cfe £ 5ai Ea14 7144 44 Vb- Vb'4 Vc- Vc'44 44 44 EA]4 ^1£"»H, 

£ 6afe 4 413 4aHH 451- AD g4 43HH3 44 E^U^ 7143 Ufl^Holjl, 

E 6b4 E 6cfe E 6a°l] EA]4 7144 44 VIb- VIb' 4 Vic- Vic' 44 44 44 Ea)4 44EoH, 
E 7afe * 413 <gX|.*W 44 ^sqfe vfl «J*1) 43HH3 44 H€3^3 7143 uplsoiji, 
£ 7b4 E 7cfe E 7a«| EA14 7144 44 VIb- Vflb'4 Vic- Wc'44 44 44 ea14 44Et>H, 
e safe 4 413 4[AHb)| 44 ^£5]^ 44 4*fl 43HH3 44 s^I^b] 7143 i^soloi, 

E 8b4 E 8cfe E 8a 0 )] E34 7144 44 VIb - VIb ' 4 Vic - Vic ' 44 44 44 EA}4 44Ec]j7_ 

e g a fe 4 413 4 Alii 44 *ii 2:5) cr)4 4*1 4*H43 44 H$3^3 ?143 Hpls^ji, 

E 9b4 E 9cfe E 9ai E*14 7144 44 Kb- Kb'3 Kc- IXc'4* 44 44 EA]4 4^014. 

413 ^tg 

413 *a| 
41 °1 44fe ^ zl 443 * efl 71 4 
4 414 m 434 44 SflX|&^| 7144 a *1| 241H 44 

47fl ge] A}-g-E)3L Xlfe ^4 3E.A] 4*1 f> 44?J SAl 4*1^ ^401 ?§^S\o] oj- 3= 7 i44 a A ><sii 

4^3-^ SClfe °-^4AS 4*3 3 <H SUs, 34 34°)) 444 *]7}*M ^43 t-4*4 ^ 
3*41 443fe 3*3 44 244fe 4^ As 444 34 44. 

ojj^ a^i 4*1 #o)1a1e ^7fl 4S a>4e|^ ^ 7l4i ^4 C >1 44 ^^s)^ $13-, 6 14 44i °j7>£|fe ^144 
^3)4fe 44 B^AliiEli- 7Mji sUfe 44 S^xi^e] q% Sai 4*1014. 44 e^xi^eI saI 
4^1fe Tfl 0 ]^ ^ i°]El44 44 44^ «114, 4^ 44 « 4^ 44i €4E)fe 44 4Ji» ^Wlfe ^ 
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4^44 *f 444 ^ ^ E^l^ 7144 44 H€4^4 7l#Sl 444 T>}^fe ^ 44 4 ^ (R) , 

4(G), %4B)4 ^7> *§44fe la] 44 714^5. 4444 44. 



«H £4 4*1 si ^ «l]44 £444 f-^4 4s.*ll ^ ^§4 ^o] i 4i 3 f oi-g-^. ^4 ^.g. f-§><^ 
€4. 44 44 444. 44 S$4^4 7144 ^^-ollfe f-44-^-S. 54 EE*r 644 4^3.4 4444, S4 IB] 
444 344lfc 34 Sife 444 v}*3.% 4444. 

44 44 444 ±*Z$ ^44 444^ 4^31- *ll44*r 44 444 *fl44 ^§44^ 44 434 444 ^ 
4 44 4^as. 4444 444fe 44 44 4 444 444 434 444 4*344. 44*1, 44 34 43i 
444fe 4^3.4 4» #4^3-4 aflat 434 4444^ 44 m &4 444 -*34 444 #4^. 44 444 
44444^ 3°fl4 iL444. 

44. ^3 £4 444 "-144H44 4^4 444 4444s. 4344. flS-4 444 ia^^^l ^4 
4 44^ 34 ^34444, 444 TUtt* ^44 4^4 444 4s» 71)444 44 l-S-44. 

.g. 6]f.ji7> 4fe 7]&Q 4*ll^ *a 43 f^l 444 4^a 4« #4-^s.4 «^3 54 444 43 
4 4444317} *>fe 344. 

4 444 «>fe 4^ 7 )^^ s_X\ %S\£H ^7}® 444 43 44 (margin) 4 4 4:44^4 

711444 4444 3.4 4fe 344. 
4*34 43 4 44 

444 4*114 4444 444 4 44<i4Tr 44 444 44 H«4^44 Hfl444 5Ufe 44 4, 44^4^4 



cj^- 4^14711, 4 4^1 4^ 44 ^44^ 71^7,^ 4444 4i 44?114 tI]^^ 0 ] ^44°1 4^, 
—4 44i h44^ 447fl5i 4^4 -^^4 ^^4fe 44^11 ^ 4°1e14 6 1 ^44^ 44. 4^€ 44°ll^ »1 
<^1S44 ^oiEl4 <: fl 47l^^s. 444^ 447114 44 ^4*1^47} *§^s\°] 4^-, 44 S*ffl4^4 44^1 hei14 
444 i:44?lTr JS.^ 0 ! ^^^I^ 44. aJ:4 4^1^ 4s. 4a)4° ; l 4^4 iflJjUfl 4444, he!14 4 
4^ ii44?m 444 44^1 ^44 4 XU, 44t4 44°im 444 444 ^14 ^^4 t#4fe 7fl^4 
44 ^44 sell 4 444 t#44^ 4# 444 4fe 4444 ^444 44. =1^^, 444 44 444 ^44 
o§4 flife 447114 41 1 vfl*l ^1 3 ^ 44 447> f444 4^i, 447B4 44: 444 ^44 heii?] 44 44-^1 
4444 4^4 ^4 44i ^444 44. 



444. 7H4H4 444 ^4i ^44^ 447114 ?))4H ^=.4 tfl444 444 #4°11 ^44^ 447114 cfl44 
BAH* 4 it4 4 44. 

4 n), 444 444 ^31 4 444 3L4*Rr 44 H«4^4i 4444 4^4 ^4444, z.q 4 4444 t# 
44^ 4^4 "^4 4*H ^4t11 ^44 4 44. 



444 44 H«4^4 444 ^1^44 4«B44 44, 4444 4°)1 >H4S 444 7fl4S44 S444 t(|4M «fl 
A14 7fl 1 iflxi 7i] 3 444 «H44 ^44 4, t114^ »H44 444 «D4* 4fe t!]4h 4444 ^444. 444, 
Til^m 444 441 7114B 44i 4^4fe 45.^144 ^44 4, 4£^I4°11 ^44^ ^ 44, 44 44°fl 
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tfi^o] 35.41 4i 343fe sail?] 34, ±^ 34°ll 3333 tIM^H 13* ^34fe 413 

334 i34fe 4)43 »U34 ^334. °W4, 3133 «fl34 #7l 3E4144 Sfe iLS-44 *f 33 4, iL:§:44 
TflolE j=eflo] ic#A]?lfe $4^ ^2)- ^)| i ifl^l 4| 3 ^i^-g-aU-a* i**Mfe ? 

14 ^34. 334, 41 1, 41 2 3* 41 3 344 ^-iH ^tflU tfl-g-iS 3333 *£<t 13°ll 333fe 4| 1 ifl 
3 41 3 344 434 133 4, 334fe 344 433 44134 ir.%-X\f}jL, i#3 H3|3 34 

* ^#3?ife 4344 1-^34. 344 ^-33 *h 3343, 4^3 44°ii *3333 3fe 43 

^•l- 7}3fe 3^ 7 fl3 41 i xfl^q 41 3 34 3 3 #4 34 : §-*<H 34^ 443 ^ 333 4, 7fl°lS3i 5L44fe 
344 33 434 3^3^£- 41334. 334, ^413 34°11 3333 3-^3 444) 4s 3333 133fe 4 
^7fl3 ^344 1334. 



334, 7WH34I S^}^ ^zj-g- 7113S34 344 ^33 5l*>Jf i <?]34fe *}#<^ 334 

43 4443 ^ *>33 344 ^34 icf-Al^l ^-g- t #3 ^7>S 344fe 443 3 

433 4 $14. 



SE3, 313^413 ^A]*]], 7fl3S33 7)]o]e D| 1343-, 33 3133413 33*H, tflo]^^^ «J 

^0)1 Tsflo]^ SilHl- 3 133 ^ 33. ol njl, HE|<a 344 a o V 7 1 *fl j vflx] ^ 3 ^-g. tiflAj^ 4 
1 133*3 TflojE i#Aj7]fe ^ ^4 ^oJe) 5flH# 2t^Al?lfe $4} ^-g- 3 134^, 4| 1 413 41 

3 344 43 133*11 Aj- 7l ^jojE sfl£t Tfl^lS 2.3: AJ-71 ^0]^ BflS* ^0]^ JiS ^Ef C| 

*r 5U4. ^fe, #^-3). aj-71 41 1 ifl^l 41 3 3*1-8- «flAM ^#ai?i^ ^ ^^^}, t)}*)^ 4^- 

1- t#A] ? l^ ^)olE] BflSl- t#Al?l^ C] *§^*}3i, ^ 3^ f ^Alofl TflolH j£j|i=» 3 

^ TflclH e|)h4 i:flo]El JI||E.* afe Ji£ ^Ef C| ^Ajf- ^ 



^si3, H^-ir *H ^aH]o)i 4= «^ 7m ^ n 41 a «J-^°)1 cfl§H ^41*1 ^ 

£ lfe ■& €AHH1 4^- ^"4 S^AliE] 71^3 Bfl^Eola., £ 24 £ 3-£- 3E HI E.Al-g. ^ E^xliE) 

71** ^7ii3 n - n '4 M- m«* 44 44 ttHs.o]q. 



3^71^(10) $Hfe 7>S^o.S. 7fl< i mAj(21), 71101^(2!)^ ^o|) TflolH 4)H(22) Tfl^S 

Al(21)iA-] Tflc-lE ^^(23)» it4fe Tll^lH Bfl 3 (21, 22,23) 6 1 4=r7fl ^^3^ 5tf4. ^] 0 lS «H 

3(21.22,23)4 3^14fe ^€-¥-ife 7)1^1 = 3(21)4 434 7>s.4^s. 333 41 l ^} 4| 3 34 

-8-3(24) (25) (26)4 443 34-8-3(24) (25) (26)3 3*144 41 £.4*^3. 333 41 l 4^1 41 3 34 
-8- 41^(27) (28) (29) «i44fe 344 «03 (24,25,26,27,28,29) t-l *83=H 5*4. 



34-8- «11 3 (24.25,26.27,28,29) 3 ^33fe 344 ^-3(91,92,93) 3 <1 ll 34 34 €^#(121,122,123) 

# ^34fe 4^^114 344 331: 344 ^-3(91.92,93)^1 37>47l 33 344 33 ^33^-S. a}-§-^4. 

34 3e13 ^^J 7l# ^3 443 34 ^3 34» 7^1 3fe 7>33 =r^Hl 3s.» 333 344 0 Jj #«fl 34 
4 ^-34 °H cll43fe cfl33443 4°H1 334 37>4^ 344 43i ^ ^13 34 34 3^144 3 6 lfe 
7] #ol 3. 

4fe 34 3^43 44^1 4*H ^ 44 333fe^l. 3 313 3aHH1a1^ ^(r), ^( G ). %4b)3 
34 34 3344 44 ^33 4 3^4 41 7fl3 41 l 43 41 3 3443 (24) (25) (26) »1 133<H XI 4. 
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nelJl, Tfl^lSafl^ (21,22,23) 4 444*114(24,25,26,27,28,29)4 4-1 4fe 7fl 4 Si 44(30) 4 44. 

7)1 o] ie l<g4( 30 ) 4<>llfe 7\}°)S. 44(23H f414fe 451*1]4(41)4 *8444 4^, 4£*114(41) 4ife 44^ 
^44(51) (52) 4 $14. 



nelJl, a)^ l##( 5 i, 5 2)4 TflolH 144(30) 44fe 7H4*=4(21)°11 ^S^IS 4444 4fe 

31444(61), 31444(61)4 #4<>)1 444fe 3144 sfli=(62), 31444(61)iS-44 *444 444 442J 14 
4(5lH 1444 4fe jfc& 44(63) ^ ^i^(63)i 31444 444 4^-444 44^ l#4(53)°ll 14 
44 $fe H5)]9J l^-(64)4 5E44fe 3144 «114 (61,62,63,64,65) 4 *§^S\°] 44. 4 <4 444°)14fe 3144 
4(61)4 4444 (24,25,26) °fl ^444, 3144 s))H(62)7l- #44 sf]H (27,28,29) 4 444t)1 444711 44. 



7ll4B4(2i)4 31444(61)4 44S44°114 43- 5*444 °1)B4i <g 4-2-5. «1)14fe 4471)4 44^ 

1444. 444 44*1144 7)14^4(21)4 ^441(62)4 ^H^lfe 7)14^ 1^(23), 7)HS 144( 

30). 4:5414(41), ±+ 4^(63), Hell 4 4.^- (64) 4 44 H€4^4» 4442. 44. 

=Lr!)5L, 3)4 Bj s))4 (61,62,63,64,65) 4 4i*H4(41)4 &5L 9\±= iLi:4(70) 4 <|434 $14. 

iL£4(70)4fe Hefl4 4^(64)4 ii#44fe 3# 44 (81)4 3144 s))H(62)» i#44fe 1# 44(83)4 
144 $14. 5&4, t)14B 144(30)4 4^1 is:4(70)ife 7114^. ^^2)9 t#44fe ^4 44(82), *H 1 
4*1 *ll 3 4444(24) (25) (26)* 44 i^*44fe 14 44 (84) (85) (86)4 21.1 1 Ml 4 41 3 444 3]H(27) (2 
8) (29) * 44 ^#4 4 fe 1 4 44 (87) (88) (89) 4 ^ 1 4 4 $14. 

^4^, iLJ:4(70) 4°11fe 444 31444(61) 44°)1 444fe 7fl i iflxl *| 3 *}aj-§- ^(91) (92) (93) , 

444 3]i= (25) (27)(29)« Si 4fe ^4 iL3i3f|H(95) (96) (97), 7J|4S b|)H(22)» 4fe 7)14^ 3)1=( 
97) 4 3144 4)^(62)* 4fe 3)44 12 3)H(98)7} H44 44. 

4 «fl, 444 ^1 l 314 *il 3 444 44(91) (92) (93)* 44^1^-i^ 44i€ la 44 Xl^, ^ 

4-¥-^4^ *11 1 ^4 4 3 4444(24) (25) (26)4 hz^)9}^ 14 4^ (84) (85) (86)4 44°1 *ll 1 ifl4 ^ 3 
4444 (24) (25) (26) i 44 "Btfloj tfl-g-o.^ 444<H S14. 

£4. 444 ^)H(95) (96) (97)^ 14 4^9 (87) (88) (89)4 44^ 444 sl|H(95) (96) (97)->H 

SXJL, TflflH as 3flS(97)4 ^l 0 ^ a.a iflH(98)7} 14 4^ (82) (83) 4 *4°1 TlHS 3flH(22)4 ^°14 sflH 

(62)°11 44 444 °1 $14. 

*11 l MW 211 3 444 44(91) (92) (93)4 £4^1 44 4 6 1, 444 $±4. ^^^4 S5ll?l 44(64)4 a4 
4fe 44 ssixiiE) ^i^i- #*)3L ^44714, ^^114 44(64) 44 ^4 4«H* 4 

£4^^4 4 44. 

44 a^l4°114fe 44i€4 44^4 4, °14°11 44 44 444(121)(122)(123)< : '1 ^44 444 ^a}?]^ 
^1144^ safe 444(100)4 *§Ajs\°] 5i4. 4 i, 444(100)4 >il4s ^ = (22), 0144 ^1)^(62) ?l 444 a. 
s ^|H(87) (88) (89)» 44 4E4 ^ ^44 ^hi-4 ^J4 444 4^ *f 444 S14. 

11431, 444(ioo)°ll 444 444-^s t#4 44S444 ^fl 1 tfl4 ^ 3 444 44(91) (92) (93)4 ^#4 
4 ^°)lfe 44 4(R). 4(G), *d(B)4 44 44 444 4,211 1 iflX| 4 3 44 444(121) (122) (123)4 1H4 
4 SI4. 



- 5 - 



■^-71144 42002-0007037 



je«h 44 £ ^HH^fe 444(100)3 £#4fe €4 ^44 44 m £4 44 

4 7fl^#0] ^£4. 444, TJI^-ir-S- £34 4*1)4 <g^,g- ^tfljiL gtfji* ^o] lA^l, 3» #143, 4 

mm mi -a 434 iHfe 344 44. €44 444 71-44444 ai±44£4 *§44fe 33 44 

aelui, €4 44 €44(91) (92) (93)4 444(100) 4°)lfe €# 4^(111)4 f-43 £M13 €4(64)4344 

3 safe %± €4(141) 3 444 4i€ 34°)1 <§443 5fl4. 

ae^, * 434 44<>1H 4* 0J !4 i^l 444 444 aj|a= fj-igefl cfl*H £ 4a M14 £ 8c4 444 £ l M14 
s. 34 4^.3. 43 4^14 -a 344. 

£ 4a M14 £ 4c» 4^44, €344(10) fli £€44 444 4, 44444^ 4 3^4 (21), 7fl4S€(2l)°ll 

4 444 fe 43H 44(22) $ 43^4(21)4 7fl6lH Ml £(23) 4 5.44fe 43Hm)44 Ml l M14 
* 3 4444(24) (25) (26)4 41-4 #4i 344fe ^ 1 ^4^1 Ml 3 €44M]£(27) (28) (29)1- 3E44fe €44 
Ml 44 <8444. 



43S m] ^ (2 1.22,23) 4 €44 M14 (24,25,26,27,28,29) 4 *I444 44 £€4fe 44. 434. 34, «-4«-4 
£fe, 3* 4 1- 344 444fe %4 44 44 €£43 444 ^-4#44 4443 44 4 5a4. 3 

mi, £€44 434^3- 1^t^£ sa44, 3 #4 44, 444£3- ^jf^E sa4. 3 44^ 4 44 444 
#€s <84*Ka. 4* 4 4* €€4 #€s *§44 44 €4443 444 44s. W'r SZ4. SL4, 4444 
^4fe €4 £fe 44 44^1 443 € S J4 4 sa4. 



£ 5a Ml 4 £ 5c» 4^44, M13H 434(30). 4^4 4€€ 4i44 n*§ 4443 s^£S £^§43 safe 4 
44 44:44 344 £3- ^44 4. 44#3 i^es £443 safe 444 4^44 444 4^44 444 
443 4£M14(4i)4 4£M144 434 M)€4 44fe 444 €444 *f 444. 

til €34(30)fe 444 €3»€3 44 44. 44, €4 444- 4443 *I44 4 SU4. 

334. 344 t44 3i £€44 444 4, 44*1443 M1344(6i), M)344(6i)4 #4M1 344fe 3)3 
el M|£(62), M1344(6i)<M #443 444 44^ €44(5i) ,5 ll €44fe €4(63)4 4^ €^(63)°11 tfl 
443 4^ 444 €44 ^44(52)i €44fe £313 4^(64)4 i44fe mi34 »B44 ^444. 



M134 mi€ (61,62,63,64) 4 ^443 44 £€4fe 44, 434. 34, 44^-4 5Efe, 34 # 4 344 £t^s 
444fe t4 44 4fe €£43 444 ^4i-€4 4443 ^44 4 SU4. 3 41. £€44 4°J4^ ^444 
£ SU44. 344 4fe, 444AS ^44 4£ SU4. 3 3-f4lfe 4 44 €44 #€s ^443-. 4€ 4 4* € 
€4 #€S ^44 44 €4443 444 »€s ^44 4 SU4. £4, 4444^44 €4 £fe 44 44 1 ?H 4 
43 €=J44 544. 



334, €4(63)4 £5fl3 €4(64)4 4^3.3. a 44i 444fe 444 €444 £*444 ^1443 4 
4 444fe 444 €44(51) (52)4 ^444. 

344 Ml 3 4 Ml€ 144i, ?113^4(22)i 4€43 ^S44 ?Bmi44l- ^44fe ^£4 Ml 3 4 M144 4 ^4 
4 4 Sil4. 



£ 6a M14 £ 6cl- 4^44, M134M)€(61,62,63,64)4 4fe ^.2.4(70)4 444 4, JiJL4(70)4 7113H43 
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4(30)4 4^1 44^443 Hefl 1 ?] 44(64)* £#33fe 34 43(81), TlHB ^H(22)# 2t#33fe 34 4 
3(82). 3133 *fl£(62)» t*33fe $4p ^(83), ^ 1 313 3 44*4(24) (25) (26)* 44 ic#33fe 
34 43 (84) (85) (86) $ 1 313 31 3 34* 31^(27) (28) (29)* 44 i:#33fe 34 43 (87) (88) (89) 
4^44. 



iL:i:4(70)* *43 *3 =a<S # ^ sfc t ^3 A}-g--&H ^ °)4. 43 33 41* 4*43 Ji 
J-4(70)* *§34fe 3*°llfe :£43 ^7]^ 3334 4431 4 &4. 

3- 4*. #13 3i 44* s.4** ^44 443443 443 31334(62) 43^1 334fe *(i 

1 313 31 3 44*44(91) (92) (93), A 1 313 A 3 44* 3)H(25) (26) (27)* 44 life *l 1 313 *)1 3 34 

* ^£.(94) (95) (96), 33H 3)i=(22)» 4fe 7fl3H SL2 BflH.(97)4 3133 JflH.(62)# 4fe 3133 iLi 
^J=(98)» ^§ 344. 

3 <4 443 A 1 313 ^ 3 44* 44(91,92,93)* 34 43 (84,85,86)* 443 3| 1 313 A 3 44*4(24. 
25,26) i Vatfl'S t))-g-6.S <&Tk*\5L, A 1 313 *ll 3 44* 1^ 3]H(94) (95) (96) » 34 43 (87) (88) (89)* 
443 A 1 313 *H 3 44* S| =-(25) (26) (27)i 314:2-, 7fl3S. ^ ^H(97)« 34 43(82)* **H TlH 
■ 3)H(22)i ti**r3L, 3133 IS 3]H(98)» 34 43(83)* »43 3133 3)1= (62)°ll 3144. 

34* 4* (9 1.92,93) 4 443 iLS3|H(94,95,96,97,98)» ^343 34 £44* ITO(indium tin oxide)4 

4* 43 E4 #4* *443 l^t^ &4. 

Tfl^M SL2: 31^(97)4 3133 iLS 3flH(98)» 44* 44(91.92.93)* 334fe 43i3 44* 44(91.92. 
93)4 *3°11 *f 34fe 31411 44 ^33 44^ 44(141)* *§34fe 43i3 44i 344 334 4 5S4. 

3 31, 34* 44(91,92,93) 3 34 43(81)* »43 ^44 H313 34(64)* S3 4^4 3)444. 3 3*. 
34* 44(91,92,93)* 2. 6a°fl iL3 44 A 0 ], sell 3 33- (64)* S44fe 44 3^)1* t#3?ls. 

4 ^4434 4*. se|3 34(64) 4* t*3?l^ 44:€ 3^ 3^1* S£4 ^44 4 S)4. 

£ 7a vfl3 e 7c» 42:44. 34^1 2c#4 3^* Sfe 444(100)* <I44 4, 444(100)* 43^144^ 4 
*)1 34 44 1^4(121, 122,123) al ^^4 34*44 44°! ^*s|£4 7fl^4(H2)l- ^^§431, 34 43(8 
D* »4<^ ^44 Hefl33^* 43 ^433^ 34 43 (ill)* ^344. 444i 34* ^4 44 

* 444(100)^1 $n flfe 4^» 4344. 

3 A, 444(100)3 4^43 ^133 31^(65). 7fl3S ^s.(2l) ^ 34* ^ 31s. (94,95.96)* s.4 t*33 
£4 4^43 4 Bfls.44 344 43* *34s4 ^444. 

444(100)4 344433 4* *3 bm (black matrix) *3* 4*43 *§34 4 S14. 

£ 8a ifl*| £ 8c» 42:44. 34 ^3°ll 343 444(100)3 7fl^(ii2)i 343 3^13^s. t*4 34* 
^■4(91) (92) (93) 3(R), 4(G), 3(B)3 44 44 €34(121) (122) (123)* 443^-a ^344. 

44 *3* 33: 3°)1 £34* 444 4 *i)iWH 3 ^34 3°fl 33 4^4* ^34fe 3#* a> 

*44. ^3^5.fe, 34* 7>3^. xife 7}*3 43 i 4s* *44 34*°Jj *°113 44* 444 3143443 
43°)1 34* 37)43 34* 44^1 ±% 4^13 4^4* ^34^3 44 €3* ^344. 



4 433 43 °W 343 34 44 ^34* ^343 343 44. ^33 ^4 *3, 3-4 44 *3 4i 34 
* 434 4, 31 l 44* assflH(95)4 34 * OJ l 43 4^ 314 34i £3 h33 34* 37)44. ^3. 
l 34* 4(22)^11 313 fe ^ l 34* 3-4(91)3 ^#44^1 3^13 437) 3433 4^3 3^3 A l 44 
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«:3 €34(121)4 1^44. °}°]*\, 4°J4 434 444<3, WiS *)1 2 $ 3 344 #^"(92) (93)3 ^ 
*44°ll i» »3, 4^3 €4 44 €34(122)4 3H3 44 §4 434(123)4 



^J4 7l ^o] 6>vi ^ 13433 «-4 is] i^j 7l#«l44 4421 44 ££| is. a}4 <*I4 434 7fll^^-s 43 
44. 43, 343 3, 4, ^3 ^ €3* 34 °114 34°il <§-a)^s.i- Ei4i, si 4^3 

4 3443 ^4 ^ fl444 43 ^34 44 €3 is 4 s l*il4 44. 3i * 43 6 H a>434 34 344 
44 4b] is ^^.4 *ll l ^3 *ll 3 #4-8- 444 * 33 43 34 43 -£3- ^ A <34 4, 4 £4 €3 #4 
44 ^434 4^ 44. 34 4*1, 3, 4, 3!3 S3 €3* 344*<H 343 3-4313^3- ^4 4 
3. 4. 33 44 ^b)» 44 *§^43 34 1^3 44 4^3 38.9.43 44. 4 4^011 3 4^ 43 s€ 
3^3 7144 *fl£4 34^4 4^33 4<a 4 5444 $14. 



£ 9a 4*1 £ 9c» 4^43, TIME'S (21)41 H434 344 44(91,92,93) 444 *H343 343, 
21)4 344 44(91,92,93)3 a*}JM| 3*144 443 444 4334^3 31343 ^ 443 #44 44(9 
1.92,93)4 t#A]4 4, 444 ^-4(91,92,93)3 444 47}5L 3443 *)1344. ^ €4. 43 ^14°11 
*\°\ 4 444 444 4^4 °§<q is. 4344. £3 4JL (131)* *HW 344 444 *I134 4444 
^44 ^-40,1 ^4 44 444 334. 



0)4 43, 33H4(2lH ja^fe 444 44(91,92,93) 444 31344 7fl3H4(21)4 344 44(91.92, 

93)3 434^3 ^7^ 7^5 ?W ^4^1- #<a 4 sua, nofl 44 tIHH 3:M xi^ 4^4 4 514. 

=l 4*, 7143 t#4 33<>11 43 £344 444 ^, a}4^14^H ^4 4^(111)4 ^* 

4 Hell 1 ?! ^4(64)i -^^3^ ^db 44(141)4 ^€ ^3^1 

$t± 44(141)4 ^AJ47l ^14 4ig ITO(indium tin oxide) Sfe, IZ0(indium zinc oxide)4 ^4 4^ 

«^4 a>4*H 4 5£4. 

^7^-1, TflolB ai b|1H(97)4 BflS-(98)» ^-4(91,92,93) ^-^4fe- ifl-tli ^ 4 

^-(141)4 ^aj4^ 01 433 4^H1a-1 jj-i ^(141)4 4aH1 ^^4 4 xi4. 

°13 ^°], 4 4^3 aJaHH 4€- ^-3 S^3^b1 7143 ^I^Ia-i^ 44 ^^44 44 h^ai^b! 7l4°)l «>s 
^Aj47l nfll-oll, 44 43» 33 11^1^ 343 4\i tftfl 7l4 c »ll <i4*>3L 4 344 43f-AS-3 3islsll4 
44 ^^1444 44^1 4°J 4 Si4. 

413 ^4 

Aj.44 44 40^ 4 4443* 3-3 S^3^e1 7l4i 4s. $^*>7l nfl4°)l, 33 s€3^3 344 ^ 
343 W 4^°11a-1 313*114 44 4^4 443 4 C J 4 SHa-1, 711444 4^3 7j 4 ^4. a4, 4 414 
^4^011 £14^ 44 IAJ47I nfl^-ofl 4^33 a>4^4» 4 0^01^1 ^2^4 444^ 4 $14. 

(57) 3)43 33 
*J413- 1. 
^^34, 
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#71 *£H7]i& m ^sife 

#7l <$q 44i #7l tMj=#4 #7l 3HEl#i ^7]^^s. 4t7B31 ^ S$*li4 

#7l JijL^ €e|S|^ #7l iflJfi >S-7l Jfl^fr if^l^ tg^S]i=, 
#4-§" ^"4, 

#71 Spi^t 44»1H ^^-g- 443 iflJf 7l]^Jf4 #71 2xi#€ H*)|<?] ^^g- t#Al7lfe 
W] ^3^444, 

#7l 344 *\7\e\ 2nf-€ <^ $H 4=r7flfil 7fl 1 *fl*| A 3 ^ 44 €3, 

#71 2c*« ^ 44^1 44£M #71 S^H «89 ^5)ir 4^3] 4^44-8- £44fc 

^l-§- Hl-n|- E^xl^E) 71^-. 

3?* 2. 

#71 7)HJ=AI 443 #4°H 447113 7fl<>lH 

#7l 3H34 443 #4i <8^3fe 447113 CllolBl H* Ci S.t*>fe «W SAl #^-g- ^ JS^l^E) 7^. 

*J4*J3. 
*J44 HI Si^^i. 

#7l * r 444 -fi-71 BM (Black Matrix) #^3. H^ 6 ! SSlfe ^ £ A 1 434 44 ^$3^3 7l^. 
^ T 1 * 4. 
*j^4 H Si^T-i, 

#7l #44 ^44 #7l S.ti|{l if^Kr ^ E^^^Elo)l gJE-Ij- ^3fe 4)3 £3 #^-g- 

m^^l^Ei 7l3j. 

5. 

*J44 h $a<H3. 

#7l m% 444 =eim 344-g- ±^#333. $±4 c$q ^5)7)1 *§^3^ S3 434 44 S«3 

^3 7l#. 

*J4^ 6. 

^S7lf flbfl tIHS ^=.4 7llolm#i: TllolH 81144 *ll 1 33 3 3 444 344 ^34^ 47414, 
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#7l Tflols Bfl^o!)- #71 #Sj--8 afl^-g: Sfe ?IMH ^S^-fr #314, 
#71 TflolH ^ojs}. ^o)l #7] TflolE xjq-ofl f^S)fe #5E.^-g- #7)1<4, 

#71 HlrS^^oH ii ^ #71 ±i &^<H cfl-g-S)^ #71 a>£^#o)) ^#£|fe =eflol #7l £i *J 

^•6)1 o}#£M #71 Tfl^l H-a^ 5Mi€ *JS}*}fe i^fe «11^* S^fc ^1 

4. 

#7l tflolEl Hfl^Sl- #71 #51*11 f-g- ife H B -tt <f^*Rf #314. 

#71 #71 Tfl^lS 1<3*M1 #71 2=3] <?] t#Al7lfe $4} #7] ^ 1 ifl*l *|] 3 3*|-8-lM* 

^HAl i^T^lfe ^#^-g; 3-8*Hr ®m, 

#71 *fl 1, *ll 2 « *f| 3 €3-8 wfl^d^l UtflU cfl-S-^-S £33°! #71 qqq] ^#5)£^ *)1 1 *fl*l 

*ll 3 ^^-8- ^T^lSf, 

#71 3±±*l °|*H 3*l*Hr *Ja}-8 =^ i|Jf<^^# i,#Al7lfe 711^51- #71 HSflSl id^lfe 

#71 ^Kg. i*** $H fl^TO. AJ-71 fl-i-f z|z|i ^^sl^ Sife JRM-ir 7}*|fe 4t71)s1 711 1 

#7i 7floiE#o)] H^g}^ ^ai-g- jft-& <a«!^AS ^7lS>fe- ^^£1-, 

#7l SLSim ^ofl -giElol #71 J^-fc-a 7.iS. ^Ajs)^ ^75}^ ^1» £tf*Kr «M 

#71 H>£xfl#4 #71 £^ *Rfil #<>1 ^ #71 HVTE^a). # 7 ] c^o] A>C , H x^J-Aj ^##-1: 7fl7fl«}E^ 

^■&Hr 3)3 #*l-§- E^iEl 7^31 *ll2:## 

#71 tIMjmH a^-sm 3*h8- aW*K=- ^lfe, 

#71 7]H #71 *J3-§- ^^ol a *>Jf 0,1 ^^l*>fe *>%^ JfJf-g; ## ^ *>CJ01 ^.g. =^g. t# Al 

71^^711, 

#71 #2|-8 ^*S] Jf-S-fr ^7>5L il^l-fe ^Tfl* i#^fe oj)^ &X\ #^1-8 ^ S€^l^El 7il2:# 



^^#6i SI^A-I, 
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^^6)| T^E] 5f|H* D| ^§^Kf 0j ]*J 3=^*1^3 7]^ ^2^. 

^^J- 10. 

<#7] <?] ^71 1 4 3 ^-g- Bfl^-i- icfc^lfc 3# TflflE sflHl- i#A]7| 

3^ 11. 

■$7} 5^ ^ S^H. -*7l 7lH]= BflS-l- gfc 15 Sfl^Sq- ^-71 C-))0]E] 3ZflH» Sfe ^<>)tf iL2: 

C| ^*Kr q$ &*) %*]■%■ ^S^l^Bl 7]^ *fl2^. 

E. 1 ?! 1 
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£^ 7b 
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E.^ 8a 
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H£ 8b 
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